Effect of glucose, insulin, and hypertonicity on atrial natriuretic peptide levels in man.
To determine the effects of hyperglycemia and hyperinsulinemia on atrial natriuretic peptide (ANP) levels in man, we studied normotensive nondiabetic volunteers (aged 25 to 63 years) during infusion of insulin and/or 20% dextrose (glucose clamp technique) to achieve three different states of "glycemia/hyperinsulinemia," as follows: (1) euglycemia for 2 hours during infusion of insulin (80 mU.m-2.min-1), resulting in plasma insulin levels of approximately 1,200 pmol/L (n = 9); (2) moderate stable hyperglycemia at a level of 11 mmol/L (198 mg/dL) for 2 hours, with infusion of glucagon-like peptide-1 (7-37) amide (GLP-1) during the second hour, which increased endogenous insulin responses to approximately 2,100 pmol/L (n = 9); and (3) marked stable hyperglycemia at a level of 18.5 mmol/L (330 mg/dL) for 2 hours, with endogenous insulin responses of approximately 720 pmol/L (n = 9). In addition, six patients with non-insulin-dependent diabetes mellitus were studied with the GLP-1 protocol at a hyperglycemic level of 14.5 mmol/L (261 mg/dL). In normal subjects, plasma ANP levels increased significantly from 3.0 +/- 0.4 to 4.6 +/- 0.8 pmol/L during marked hyperglycemia, but did not change during euglycemia or moderate hyperglycemia despite higher insulin levels (P < .01, ANOVA). Sodium excretion rates were also highest during the marked hyperglycemic study (125 +/- 14 v 91 +/- 7 v 74 +/- 10 mumol/min, P < .05, marked v moderate hyperglycemia v euglycemia). In diabetic subjects, ANP levels increased significantly from 12.5 +/- 4.1 to 21.1 +/- 5.0 pmol/L during hyperglycemia.(ABSTRACT TRUNCATED AT 250 WORDS)